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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor-device packaging method capable of 
exactly connecting each of electrodes of semiconductor 
devices located at a fine pitch and a circuit substrate 
each other. 

SOLUTION: The method for manufacturing IC chips 10 
used for packaging consists of a process of forming a 
photoresist film 14 on a portion other than a padding 
portion 13 of a IC chip 10A, a process of 
heating/pressing the IC chip 10A onto adhesive 
conductive-particles 1 after dispersing the adhesive 
conductive-particles 1 on a plane plate 1 7, and a 
process of leaving the adhesive conductive-particles 1 
only on the padding portion 13 of the IC chip 10A by 
removing the adhesive conductive-particles 1 applied to 
the photoresist 14. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A manufacture method of a semiconductor device for mounting characterized by providing 
the following. A production process which forms a resist film in portions other than an electrode of a 
semiconductor device using an adhesive electric conduction particle which gave predetermined 
adhesives to an electric conduction particle which gave a metal membrane to a spherical resin particle 
which has predetermined elasticity A production process which distributes said adhesive electric 
conduction particle on a predetermined plane, and carries out heating pressurization of said 
semiconductor device to the adhesive electric conduction particle concerned A production process which 
leaves said adhesive electric conduction particle only to an electrode of said semiconductor device by 
removing adhesive electric conduction particles other than an electrode of said semiconductor device 
[Claim 2] A manufacture method of a semiconductor according to claim 1 characterized by removing 
said adhesive electric conduction particle with said resist film. 

[Claim 3] Said adhesive electric conduction particle is the manufacture method of a semiconductor 
device for mounting of two claim 1 to which it is the recovery of said electric conduction particle at the 
20% deformation time, and it is characterized by being 5% or more, or given in any 1 term. 
[Claim 4] Said adhesive electric conduction particle is the manufacture method of a semiconductor 
device for mounting of three claim 1 characterized by having an adhesive property only when said 
adhesives are heated beyond a predetermined temperature thru/or given in any 1 term. 
[Claim 5] A mounting method of a semiconductor device characterized by carrying out heating sticking 
by pressure of the semiconductor device concerned at said substrate after positioning an adhesive 
electric conduction particle of the semiconductor device concerned to a predetermined electrode on a 
substrate using a semiconductor device for mounting obtained by the manufacture method given 
[ according to claim 1 to 4 ] in any 1 term. 

[Claim 6] A semiconductor device for mounting characterized by carrying out the opening of the 
adhesive electric conduction particle concerned in magnitude which can hold only a predetermined 
number from a resist film with which a predetermined electrode was formed in this to an adhesive 
electric conduction particle used for a manufacture method of four claim 1 thru/or given in any 1 term. 
[Claim 7] A semiconductor device for mounting which carries out a opening in predetermined 
magnitude from a resist film with which a predetermined electrode was formed in this, and is 
characterized by arranging an adhesive electric conduction particle used for the portion concerned which 
carried out the opening at a manufacture method of four claim 1 thru/or given in any 1 term in the 
condition of having pasted up with said electrode. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to the method of mounting a 

semiconductor device in the circuit board. 

[0002] 

[Description of the Prior Art] Conventionally, as a means to mount IC chip of raise in basic wages in the 
circuit board, the different direction electroconductive glue of the shape of the shape of a film which 
made the insulating binder distribute a lead-wire particle, and a paste, a silver paste, solder, etc. are used, 
for example. 
[0003] 

[Problem(s) to be Solved by the Invention] By the way, forming inter-electrode into a fine pitch by the 
increment in the number of electrodes of the circuit board in recent years is performed, and 
correspondence to the inter-electrode formation of a fine pitch is achieved by IC chip in connection with 
this. 

[0004] however, when connecting such the circuit board and the electrodes of IC chip and a silver paste 
is used in the conventional technology When a possibility that the phenomenon (migration) in which 
silver deposits may arise is in the insulated portion and solder is used A possibility that the phenomenon 
(solder bridge) the amount of excessive connection can do might arise was in the portion which solder 
protruded, and since it became the cause of short generating even if it is the case where they are any, 
there was a problem of not being suitable in connection of a fine pitch. 

[0005] On the other hand, when different direction electroconductive glue was used, the bump electrode 
of IC chip was also narrow-ized with narrow-izing of the electrode of the circuit board itself, and since it 
was difficult to make an electric conduction particle intervene between such a bump electrode and the 
electrode of the circuit board, there was a problem in respect of connection reliability. 
[0006] The place which it was made in order that this invention might solve the technical problem of 
such a Prior art, and is made into the purpose is to offer the mounting technology of the semiconductor 
device which can connect certainly each electrodes of the semiconductor device of a fine pitch, and the 
circuit board. 
[0007] 

[Means for Solving the Problem] Invention according to claim 1 made in order to attain the above- 
mentioned purpose A production process which forms a resist film in portions other than an electrode of 
a semiconductor device using an adhesive electric conduction particle which gave predetermined 
adhesives to an electric conduction particle which gave a metal membrane to a spherical resin particle 
which has predetermined elasticity, A production process which distributes an adhesive electric 
conduction particle on a predetermined plane, and carries out heating pressurization of the 
semiconductor device to the adhesive electric conduction particle, It is the manufacture method of a 
semiconductor device for mounting characterized by having a production process which leaves an 
adhesive electric conduction particle only to an electrode of a semiconductor device by removing 
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adhesive electric conduction particles other than an electrode of said semiconductor device. 
[0008] Invention according to claim 2 is characterized by removing an adhesive electric conduction 
particle with a resist film in invention according to claim 1 . 

[0009] In invention of two claim 1 or given in any 1 term, it is the recovery of an electric conduction 
particle at the 20% deformation time, and an adhesive electric conduction particle is characterized by 
being 5% or more by invention according to claim 3. 

[0010] In invention of claim 1-3 given in any 1 term, as for invention according to claim 4, an adhesive 
electric conduction particle is characterized by having an adhesive property, only when adhesives are 
heated beyond a predetermined temperature. 

[001 1] Invention according to claim 5 is the mounting method of a semiconductor device characterized 
by carrying out heating sticking by pressure of the semiconductor device concerned at said substrate, 
after positioning an adhesive electric conduction particle of the semiconductor device concerned to a 
predetermined electrode on a substrate using a semiconductor device for mounting obtained by the 
manufacture method of claim 1-4 given in any 1 term. 

[0012] Invention according to claim 6 is a semiconductor device for mounting characterized by carrying 
out the opening of the adhesive electric conduction particle concerned in magnitude which can hold only 
a predetermined number from a resist film with which a predetermined electrode was formed in this to 
an adhesive electric conduction particle used for a manufacture method of claim 1-4 given in any 1 term. 

[0013] Invention according to claim 7 is a semiconductor device for mounting which carries out a 
opening in predetermined magnitude from a resist film with which a predetermined electrode was 
formed in this, and is characterized by arranging an adhesive electric conduction particle used for a 
manufacture method of claim 1-4 given in any 1 term into the portion concerned which carried out the 
opening in the condition of having pasted up with an electrode. 

[0014] Also as opposed to an electrode with which the circuit board was formed into the fine pitch since 
a semiconductor device for mounting which has arranged an adhesive electric conduction particle 
positively was used only for an electrode of a semiconductor device according to invention according to 
claim 1 For example, a semiconductor device for mounting which can respond to fine pitch-ization can 
be obtained like invention according to claim 6 or 7, and connection reliability can be certainly acquired 
by using this semiconductor device like invention according to claim 5. 
[0015] Especially, in invention according to claim 6, there is an advantage that it can arrange 
independently, without making a portion in which a semiconductor device for mounting carried out the 
opening condense an adhesive electric conduction particle. 

[0016] Moreover, according to invention according to claim 2, adhesive electric conduction particles 
other than an electrode are easily removable with a resist film by using alkaline etchant, for example. 
[0017] According to invention according to claim 3, repulsive force of an electric conduction particle 
which makes a nucleus of an adhesive electric conduction particle used for a manufacture method 
furthermore, by regulating with predetermined recovery Since an electric conduction particle reverts 
beyond a desired value when thermocompression bonding of the adhesive electric conduction particle is 
carried out to a semiconductor device, while being able to obtain a semiconductor device for mounting 
which an adhesive electric conduction particle overflowed certainly from the surface of a semiconductor 
device A resin portion of an electric conduction particle does not cause plastic deformation after 
pressurization, but since an electric conduction particle carries out elastic deformation in connection 
with this even if a gap of electrodes changes after aging, the situation where flow resistance goes up can 
be prevented. 

[0018] According to invention according to claim 4, in ordinary temperature, an adhesive electric 
conduction particle which is easy to deal with it in case a semiconductor device for mounting is 
produced can be obtained by using adhesives without an adhesive property further again. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of desirable operation of the manufacture method 
of the semiconductor device for mounting concerning this invention and the mounting method using this 
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is explained to details. Drawing 1 is drawing showing the manufacture method of the adhesive electric 
conduction particle of the gestalt this operation. 

[0020] With reference to drawing 1 , the manufacture method of the adhesive electric conduction 
particle 1 of the gestalt this operation is explained. In order to manufacture the adhesive electric 
conduction particle 1, the electric conduction particle 4 which performed metal plating 3 which consists 
of nickel-gold etc. is first used for the spherical resin 2 of a diameter 1.0 - 20.0(median 10) mum. As for 
this electric conduction particle 4, it comes to form the metal plating 3 in the surface of spherical resin 2. 

[0021] If it has the property which shows the elastic field of a fixed range to predetermined external 
force as the material, i.e., predetermined repulsive force, the spherical resin 2 of the electric conduction 
particle 4 will not be asked especially about the class of resin, for example, styrene resin, acrylic resin, 
polyester system resin, etc. will be used for it. 

[0022] In the case of the gestalt of this operation here, in order to quantify the repulsive force of the 
electric conduction particle 4, the recovery R at the time of 20% compression displacement is used. As 
this recovery R makes the load compressed and added to the electric conduction particle 4 increase to a 
reversal load value (for example, IN), decreases the load added to an electric conduction particle 
bordering on that load to a zero load value (for example, 0.2Ns) and is shown in a degree type The value 
expressed with percentage defines the ratio of the displacement LI accompanying compression until it 
takes a reversal load value, and the displacement L2 accompanying a reload until it takes a zero load 
value. 

[0023] Recovery R=(L2/L1) xlOO (%) 

The adhesive electric conduction particle 1 is obtained by forming the film of adhesives 5 in the surface 
of such an electric conduction particle 4 at homogeneity with the so-called spray dryer which applies by 
making predetermined adhesives into the shape of a fog, and is dried after that, for example, 60 degrees 
C. 

[0024] In this case, from a viewpoint of an adhesive property and the handling nature of the adhesive 
electric conduction particle 1, especially the adhesives 5 used for manufacture of the adhesive electric 
conduction particle 1 should just have the property to have an adhesive property, by softening or fusing, 
when the class as a material of adhesives 5 is not asked, there is no adhesive property in ordinary 
temperature, for example, it is heated by 80 degrees C or more. For example, thermosetting resin, such 
as an epoxy resin, polyester system resin, and urethane system resin, and thermoplastics, such as acrylic 
resin, are used for a binder 5. 

[0025] However, it is desirable to add curing agents, such as a dicyandi amide, Hydrazide, an imidazole, 
a phenol, and block isocyanate, in the adhesives 5 of the adhesive electric conduction particle 1 from a 
viewpoint which secures the stability of adhesion. 

[0026] Moreover, the adhesives 5 used for the gestalt of this operation require the physical properties of 
not corroding to the etchant used in case the resist film mentioned later is removed. 
[0027] Drawing 2 (a) - (c) is drawing showing the middle production process of the manufacture method 
of IC chip for mounting of the gestalt of this operation. Drawing 3 is drawing showing the electrode side 
of IC chip used for the manufacture method of IC chip for the said mounting. 

[0028] With reference to drawing 2 , the middle production process of the manufacture method of the IC 
chip 10 for mounting of the gestalt of this operation is explained. As shown in drawing 2 (a), in order to 
produce the IC chip 10 for mounting (semiconductor device for mounting), IC chip 10A is used first. On 
the aluminum pattern 12 formed in the whole surface of a semiconductor chip 11, two or more pad 
sections (electrode) 13 are formed in a predetermined configuration, and this IC chip 10A is constituted. 
In the case of the gestalt of this operation, as shown in drawing 3 , these pad sections 13 have the shape 
of a quadrangle of predetermined magnitude, set a fixed gap to a part for the edge of a semiconductor 
chip 11, and are arranged. 

[0029] Here, as for the outer diameter of the adhesive electric conduction particle 1, in the case of the 
gestalt of this operation, it is desirable that it is 3-20 micrometers to a length of one side of a viewpoint 
to the pad section 13 which arranges a predetermined number in the pad section 13 (for example, 20 
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micrometers). 

[0030] Moreover, on aluminum 12 other than pad section 13 of IC chip 10A, the protection oxide film 
14 is formed of silicon nitride (SiN), and, thereby, only the pad section 13 is exposed. 
[0031] Next, as shown in drawing 2 (b), an acrylic resist is applied to the pad section 13 of such IC chip 
10A, and the whole surface by the side of the protection oxide film 14, and the resist film 15 is formed. 
Here, although especially the thickness of the resist film 15 is not limited, it is desirable to be referred to 
as 1-10 micrometers from a viewpoint of development precision. 

[0032] And as shown in drawing 2 (c), well-known photolithography technology removes only the resist 
film 15 on the pad section 13. Thereby, as shown in drawing 2 (c), the wall 16 which consists of a layer 
of the protection oxide film 12 and the resist film 14, i.e., the contact hole which uses the pad section 13 
as a bottom with the depth (1-15 micrometers) of thickness of the protection oxide film 12 and the resist 
film 14 every pad section 13, is formed in the periphery portion of each pad section 13 of IC chip 10A. 
And IC chip 10B for mounting in the midcourse phase which can hold the adhesive electric conduction 
particle 1 in such a contact hole 16 is obtained. 

[0033] Drawing 4 is drawing showing the final process of the manufacture method of IC chip for 
mounting obtained at the middle production process of drawing 2 . With reference to drawing 4 , the 
final process of the manufacture method of the IC chip 10 for mounting of the gestalt of this operation is 
explained. 

[0034] It is made for the rate of the area for which distributes the adhesive electric conduction particle 1 
to homogeneity on the predetermined plate 17, and the adhesive electric conduction particle 1 takes 
lessons from per unit area on a plate 17 in ordinary temperature first and which a particle occupies to be 
included in 25% or more of range, as shown in drawing 4 (a). In this case, in ordinary temperature, since 
the surface of the adhesive electric conduction particle 1 does not have an adhesive property, adhesive 
electric conduction particle 1 comrades do not condense it. 

[0035] It is desirable that exfoliation processing of silicon etc. is performed on the other hand so that the 
adhesive electric conduction particle 1 may tend to separate in the surface of a plate 17. 
[0036] And IC chip 10B for mounting of a midcourse phase is arranged to such an adhesive electric 
conduction particle 1 . 

[0037] Next, as shown in drawing 4 (b), IC chip 10B for mounting is pressurized by 2 Ns of loads, 
heating at the temperature of 80 degrees C. 

[0038] In this case, while most adhesive electric conduction particles 1 on a plate 17 are crushed by 
being pushed on the resist film 15 of IC chip 10B for mounting, the adhesive electric conduction particle 
1 pastes it up on the resist film 15 by heating the adhesives 5 on the surface of the electric conduction 
particle 4, and fusing. 

[0039] On the other hand, while a part of adhesive electric conduction particle 1 is crushed by being 
pushed on the pad section 13 which is in each contact hole 16 of IC chip 10B for mounting at a ball and 
its bottom, the adhesive electric conduction particle 1 pastes it up on the pad section 13 by heating the 
adhesives 5 on the surface and fusing. 

[0040] In the case of the gestalt of this operation, the outside clearance ratio of the adhesive electric 
conduction particle 1 is defined within fixed limits here to the magnitude of the pad section 13 of IC 
chip 10B for mounting. Furthermore, since the depth of a contact hole 16 was made smaller than the 
outer diameter of the adhesive electric conduction particle 1, at least one adhesive electric conduction 
particle will be held in each contact hole 16 of IC chip 10B for mounting in the condition of not 
contacting mutually, on count. 

[0041] As shown in drawing 4 (c), after removing a pressurization load and exfoliating a plate 17 from 
IC chip lOfor mounting B, it is immersed in caustic-alkali-of-sodium water, and the resist film 15 is 
removed from IC chip lOfor mounting B with the adhesive electric conduction particle 1 adhering to 
this. On the other hand, since the adhesives 5 of the adhesive electric conduction particle 1 are not 
corroded in caustic-alkali-of-sodium water, the adhesive electric conduction particle 1 has been pasted 
up on the pad section 13. 

[0042] This obtains the IC chip 10 for mounting of the culmination which has arranged the adhesive 



http ://www4 . ipdl .j po . go . j p/cgi-bin/tran_web_cgi_ej j e 



2/25/2004 



Page 5 of 7 



electric conduction particle 1 only in the pad section 13 of IC chip 10A, as shown in drawing 4 (d). The 
adhesive electric conduction particle 1 is arranged in the condition of having projected partially from the 
surface of the protection oxide film 13 at each pad section 13 of this IC chip 10 for mounting. The 
adhesive electric conduction particle 1 here has restored only the constant rate according to the repulsive 
force defined with the recovery R about the electric conduction particle 4 from the condition crushed 
when the electric conduction particle 4 used as a nucleus was pressurization irrespective of what kind of 
configuration is taken by flowing, in case the surface adhesives 5 are heating. 

[0043] Drawing 5 is drawing showing the production process of the mounting method using IC chip for 
mounting obtained by the final process of drawing 4 . With reference to drawing 5 , the mounting 
method using the IC chip 10 for mounting of the gestalt of this operation is explained. 
[0044] As shown in drawing 5 (a), the circuit board 21 which should connect with the IC chip 10 for 
mounting of a culmination is first fixed on the base for thermocompression bondings (not shown), and 
opposite arrangement of the IC chip 10 for mounting is carried out at the circuit board 21. Next, the 
adhesive electric conduction particle 1 of the IC chip 10 for mounting is positioned to the electrode 22 
which should be connected among the electrodes which have the predetermined circuit pattern formed in 
the circuit board 21. 

[0045] And it pressurizes by 10 Ns of loads, heating the IC chip 10 for mounting at the temperature of 
180 degrees C, as shown in drawing 5 (b). In this case, the electric conduction particle 4 is crushed with 
a purge by heating and pressurizing each adhesive electric conduction particle 1 in the adhesives 5 
which exist between them between the pad section 13 of the IC chip 10 for mounting, and the electrode 
22 of the circuit board 21. 

[0046] Here, since the electric conduction particle 4 has elastic isotropy from having made this 
configuration spherical, it does not call at the location in contact with the electrode 22 of the pad section 
13 of the IC chip 10 for mounting, or the circuit board 21, but only about 1 quantum is always 
compressed in the pressurization direction. Consequently, the pad section 13 of the IC chip 10 for 
mounting is electrically connected with the almost same gap as the electrode 22 of the circuit board 21 
through the electric conduction particle 4 which carried out elastic deformation, respectively. 
[0047] The surface portions of a crevice or the electric conduction particle 4 which the adhesives 5 in 
each electric conduction particle 4 produced on the other hand between the pad section 13 of the electric 
conduction particle 4 and the IC chip 10 for mounting and the electrode 22 of the circuit board 21 are 
pasted also with these 3 person with an influx and the condition that this inserted by using the electric 
conduction particle 4 as a base material between the putt section 13 of the IC chip 10 for mounting, and 
the electrode 22 of the circuit board 21. Then, when such adhesives 5 cool and harden, it is fixed to this, 
with the condition maintained that the IC chip 10 for mounting was electrically connected with the 
circuit board 21. 

[0048] As stated above, after giving an adhesive property to the electric conduction particle 4 according 
to the gestalt of this operation, since the IC chip 10 for mounting which has arranged the adhesive 
electric conduction particle 1 positively was used only for the pad section 13 of IC chip 10A, connection 
reliability can be certainly acquired also to the electrode 22 with which the circuit board 21 was formed 
into the fine pitch. 

[0049] Moreover, since according to the gestalt of this operation the repulsive force of the electric 
conduction particle 4 which makes the nucleus of the adhesive electric conduction particle 1 was 
regulated with the recovery R and the electric conduction particle 4 reverts beyond a desired value when 
thermocompression bonding of the adhesive electric conduction particle 1 is carried out to IC chip 10A, 
the IC chip 10 for mounting with which the adhesive electric conduction particle 1 overflowed certainly 
the surface of the protection oxide film 13 of the IC chip 10 can be obtained. 

[0050] Since the outer diameter of the adhesive electric conduction particle 1 was especially defined at a 
fixed rate to the magnitude of the contact hole 16 of the IC chip 10 for mounting in the case of the 
gestalt of this operation, it can arrange independently, without making each pad section 13 condense the 
adhesive electric conduction particle 1. 

[0051] Consequently, while it is not necessary to prepare a **-like bump electrode in the pad section 13 
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of IC chip 10A like the conventional technology by using this IC chip 10 for mounting Since the 
uncertainty of making the electric conduction particle which flows the inside of the different direction 
electroconductive glue 5 intervene between the electrode section of IC chip 10A and the electrode 22 of 
the circuit board 21 is cancelable, connection reliability can be raised rather than the case where the 
different direction electroconductive glue 5 is used. 

[0052] Since the repulsive force of the adhesive electric conduction particle 1 was regulated with the 
recovery R and electric conduction grain 4 child does elastic deformation in connection with this on the 
other hand even if the resin portion of the electric conduction particle 4 does not cause plastic 
deformation after pressurization but the gap of electrodes changes after aging, the situation where flow 
resistance goes up can be prevented. 

[0053] furthermore, since according to the gestalt of this operation the electric conduction particle 4 of 
the adhesive electric conduction particle 1 was made spherical and the gap of each electrodes of IC chip 
10A and the circuit board 21 can be made into about 1 law, connection reliability can be raised also from 
this point. 

[0054] Moreover, according to the gestalt of this operation, since the adhesives 5 which do not have an 
adhesive property in ordinary temperature were given to the electric conduction particle 4, the adhesive 
electric conduction particle 1 which is easy to deal with it in case the IC chip 10 for mounting is 
produced can be obtained. 

[0055] Since adhesives 5 were especially given only to the electric conduction particle 4 in the case of 
the gestalt of this operation, there is an advantage that the amount of adhesives 5 can be reduced 
compared with the case where the different direction electroconductive glue 5 is used. 
[0056] In addition, this invention is not restricted to the gestalt of the above-mentioned implementation, 
but can make various change. For example, in the gestalt of the above-mentioned implementation, since 
this adhesive strength is strengthened further, in case the IC chip 10 for mounting is stuck to the circuit 
board 21 by pressure, it is possible, although the IC chip 10 for mounting and the circuit board 21 were 
pasted up only with the adhesives 5 contained in the adhesive electric conduction particle 1 to also make 
the adhesives 5 of the shape of the shape of a film which does not contain an electric conduction 
particle, and a paste intervene among these. 

[0057] Moreover, in the gestalt of the above-mentioned implementation, although the plate 17 was used 
as a plane which distributes the adhesive electric conduction particle 1, this invention can also distribute 
a direct adhesive property electric conduction particle to homogeneity at the field by the side of the 
electrode of IC chip 10B for mounting itself. 
[0058] 

[Example] Hereafter, the mounted example to the circuit board is explained to details with the example 
of a comparison using IC chip for mounting concerning this invention. 

[0059] As an example, the adhesive electric conduction particle which used the electric conduction 
particle of 5% of recovery as the nucleus was pasted up on each pad section of IC chip, and IC chip for 
mounting was produced. 

[0060] As an example of a comparison, the adhesive electric conduction particle which used the electric 
conduction particle of 0% of recovery as the nucleus was pasted up on each pad section of IC chip, and 
IC chip for mounting was produced. 

[0061] Each of IC chip for mounting of an example and IC chip for mounting of the example of a 
comparison was stuck to the circuit board by pressure the condition for the temperature of 180 degrees 
C, 20 Ns of loads, and 20 seconds, and it connected. Then, after repeating the thermo cycle between -55 
degree C and 125 degrees C 100 times, the flow resistance test was performed. Consequently, the 
number of defective continuity's terminal electrodes is shown below among ten terminal electrodes. 
[0062] [Example] 

(1) First stage After 0 / 10(2) thermo cycle 0/10 [the example of a comparison] 

(1) First stage After 0 / 10(2) thermo cycle It became clear that IC chip for mounting of the result or 

more of 5/10 to an example can acquire connection reliability after aging. 

[0063] 



http ://www4 . ipdl j po . go jp/cgi-bin/tran_web_cgi_ejj e 



2/25/2004 



Page 7 of 7 



[Effect of the Invention] As stated above, according to this invention, the mounting method of the 
semiconductor device which can connect certainly each electrodes of the semiconductor device of a fine 
pitch and the circuit board can be acquired. Moreover, according to this invention, the semiconductor 
device for mounting used for mounting of a semiconductor device can be obtained. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DRAWINGS 
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[Drawing 3] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 



2/25/2004 



Page 2 of 3 




13 13 

[Drawing 4] 




[Drawing 5] 
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